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Traditional QRM is

(1) highly reliant​ on manual 

activities​ and

(2) remains​ largely 

unintegrated.​
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ICH Q9 (R1) – Published Guideline Objectives
Regulatory Requirements for Quality Risk Management (QRM)
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Traditional Risk Management vs. Frame-by-Frame
Comparison Chart: Initiate QRM Process

Approach Initiate QRM Process

Traditional Risk 

Management Tools

Manually Created

Process Map

(e.g., Gemba Walk)

Frame-by-Frame® Digital Process Twin
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Process 

Knowledge 

Database

Object

Library

Action 

Library

The Process Knowledge Database
Foundation to create a Digital Process Twin

Hazard

Library
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Library Examples Technical Specifications

Object-

Library

• Material Properties – e.g., 

composition, grade, durability, 

biocompatibility

• Dimensions – e.g., size, 

length, width, height

• Geometry – e.g., shape, form, 

structural features

• Weight – e.g., mass, load, 

density

• Surface Characteristics – 

e.g., finish, texture, coating

Primary Packaging 

Equipment Parts

Monitoring Material

Etc.
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Library Examples Technical Specifications

Action-

Library

• Type of Action – e.g., grab, place, open, 

close

• Direction and Orientation – e.g., upward, 

rotational, lateral movement

• Force and Pressure – e.g., applied force, 

torque, tension

• Speed and Timing – e.g., duration, 

velocity, sequence

• Precision and Accuracy – e.g., 

alignment, positioning tolerance

Human-related

Machine-related
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ActionObject Object

Process

Frame
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Frame-Nr. 1025

Description Insert filling needle 

in empty vial

Frame-ID F-FL23-FN-VI-3

Frame-Nr. 1850

Description Check for proper 

sterile connection

Frame-ID F-SC3-FN-VI-3

Frame-Nr. 0150

Description Insert right gloved 

hand in isolator 

glove

Frame-ID F-INS-GL-IL-32

Frame-Nr. 2759

Description Place covered 

filling needle in 

filling needle holder

Frame-ID F-FL23-PL-VI-NH-1
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Process

Frames

Object ObjectAction
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Videorecorded Process Simulation

Digital Process Twin
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Process 

Knowledge 

Database

Object

Library

Action 

Library

The Process Knowledge Database
Foundation to create a Digital Process Twin

Hazard

Library
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18

Hazard Library
 

Comprehensive 

repository of things that 

can go wrong in 

manufacturing

Scientific papers, Technical 

Reports and SME Interviews

Regulatory Surveillance 

and QA Oversight Data

Process Simulation Data 

and Deviation Reports
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FbF First Principle: Certain hazards only occur
within the context of specific process frames

Process

Frame Hazards



Sterility Assurance & Quality Risk 
Management Conference

October
8th & 9th



Sterility Assurance & Quality Risk 
Management Conference

October
8th & 9th

Insufficient inspection of isolator gloves – front side (4) or 12.6

Insufficient inspection of isolator gloves – back side (4) or 12.6

Tweezer tip touched with isolator glove Major 17.0

Incorrectly grabbing sterile tweezer Major 17.0

Sterile tweezer touches non-sterile surface while transfer Minor 4.2

Hold sterile tweezer not tip facing upwards Major 14.8

No visual inspection of sterile tweezer before usage Major 15.2

Hazard scenario Criticality WHC*

Touching non-sterile surface while inspecting isolator gloves  Minor 12.6

Overreaching open vials while grabbing sterile tweezer Minor 4.2

Hazard Screening

Statistics

Screened

Hazard-

Scenarios: 450

Assigned 

Hazard-

Scenarios: 9
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Severity Likelihood
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Number of 

Critical 

Surfaces

Spatial 

Proximity 

to Product
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Object 

Complexity

Distance to 

Object

Degree of 

Visibility
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Insufficient inspection of isolator gloves – front side (4) Minor 12.6

Insufficient inspection of isolator gloves – back side (4) Minor 13.9

Tweezer tip touched with isolator glove Major 23.0

Incorrectly grabbing sterile tweezer Major 19.0

Sterile tweezer touches non-sterile surface while transfer Major 17.2

Hold sterile tweezer not tip facing upwards Major 14.8

No visual inspection of sterile tweezer before usage Major 15.2

Hazard scenario Criticality WHC*

Touching non-sterile surface while inspecting isolator gloves  Minor 14.1

Overreaching open vials while grabbing sterile tweezer Major 17.2
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Establishing reliable reference data

Frame-In-Frame-Out

Every manufacturing process can be defined

as a sequence of Process Frames.
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Frame-by-Frame Process Modelling

Filling Manifold Installation

Filling Manifold

Stopper Bowl
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• Frame-by-Frame® Process Modelling

• Filling Manifold Installation

Process Design
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• Case-Study 

• Process Modelling for „Uncovering Filling Needles“

Process Design
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• Case-Study 

• Process Modelling for „Uncovering Filling Needles“

Uncovered needle Needle cover

Process Design
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• Frame-by-Frame® Process Modelling

• Calculated risk of ten primary ways to uncover the needles

Process Design
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• Frame-by-Frame® Process Modelling

• Risk in Process Variant 1

Process Design
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• Frame-by-Frame® Process Modelling

• Calculated risk of ten primary ways to uncover the needles

Process Design
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Filling Manifold

Stopper Bowl
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Stopper Ledge

Stopper Lock

Stopper Track Lanes

Stopper Bowl

Stopper Hopper

Stopper Chute

Filling Train

Process Design
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Stopper Ledge

Stopper Lock

Stopper Track Lanes

Stopper Bowl

Stopper Hopper

Stopper Chute

Filling Train

Process Design
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Stopper Ledge

Stopper Lock

Stopper Track Lanes

Stopper Bowl

Stopper Hopper

Stopper Chute

Filling Train

Process Design
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55Contamination Control Strategy
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Proximity to product

Manual interventions

No monitoring

Risk Assessment
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57Risk Assessment
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Auto-generated Process Flow Chart
PROCESS FLOW CHART

Frames
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PROCESS FLOW CHART
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PROCESS FLOW CHART
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Frame-by-Frame for Technical Documents

Hazard Flip for Autogenerated Documents

Hazard scenario

Opening packaging at the wrong position

(from the tip side not the plunger)

Not pushing down the plunger

Correct procedure

Opening packaging at the right position

(from the plunger side not the tip)

Push down the plunger

Hazard Flip applies a method of inverting defined hazard scenarios to derive 
their safe procedural counterparts. This approach facilitates the automated 
generation of procedural documentation.
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Hazard scenarios

Grabbing the wrong needle protection

Touching tip of forceps with hand

Tip of forceps touching isolator

Touching tip of forceps with hand

Damaging tip of filling needle with forceps

Frame Work Instruction

7.2

• Needle protections must be removed going 

from left (needle 8) to right (needle 1)

• Keep left hand near glove port

• Approach needle 8 with forceps in right 

hand from right side under needle holder

• Grasp needle protection 8 with tip of 

forceps

• Don’t grasp tip of filling needle
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Process flow chart SOP Risk profile Training video QRM report
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